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Abstract
Background: The true prevalence of HIV and other sexually transmitted diseases among street children in Nepal is
virtually unknown while information on related behavioural risk factors in this population is non-existent. The risk of
HIV infection among street children and adolescents may be especially high due to their marginalized social and
economic conditions. This study was conducted to determine the prevalence of HIV infection among a sample of
street children and youth of Kathmandu and to identify risk factors associated with HIV infection in this group.
A sample of street children and youth was recruited based on the purposive sampling of ten streets in Kathmandu,
Nepal, known to have a high density of street children and youth. A total of 251 street children (aged 11–16 years)
and youth (aged 17–24 years) were enrolled, with informed consent, from November, 2008 through June, 2009.
Most of the participants (95%) were male. Case status was determined by serological assessment of HIV status; data
on risk factors were obtained using structured survey interviews. HIV prevalence and rates of a number of
behavioural risk factors suspected to play a role in HIV transmission among street children and youth were
determined, including unprotected sex, intravenous drug use, and other risky sex and substance use behaviours.
Results: Among the 251 children and youth, we found an overall HIV prevalence of 7.6%. As the sample size of
females was small (n=13) and the behavioural risk factors are likely to be quite different for boys and girls, we
conducted separate analyses by gender. As our small sample of females is unlikely to be representative and lacks
power for statistical testing, our report focuses on the results for the males surveyed.The strongest behavioural risk
factor to emerge from this study was intravenous drug use; 30% of the male subjects were injecting drug users and
20% of those were HIV positive. Furthermore, frequency of drug injection was a highly significant predictor with a
dose–response relationship; males reporting occasional injection drug use were nearly 9 times more likely to be HIV
positive than never users, while weekly drug injectors had over 46 times the risk of non-users, controlling for
exposure to group sex, the only other significant risk factor in the multivariate model.
Conclusions: This sample of street children and youth of Kathmandu has a nearly 20-fold higher prevalence of HIV
infection than the general population of Nepal (0.39%). The children and youth engage in number of high risk
behaviours, including intravenous drug use, putting them at significant risk of contracting HIV and other sexually
transmitted infections.
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Nepal is a Low-Income Country, situated in South Asia,
with a history of political and economic instability. Pov-
erty and lack of education appear to be some of the fac-
tors that lead children and youth to leave their homes
and come to the city centers in hopes of better living
conditions. More often than not, however, such children
are often forced to live on the street, which exposes
them to many risks and dangers. Street children have
been primarily grouped into three categories: children of
the street, children on the street, and abandoned chil-
dren [1,2]. The first category encompasses children
whose entire time is spent living on the streets, includ-
ing eating and sleeping. These children may have min-
imal contact with family or relatives. The second
category describes children who spend most of the time
on the streets but spend time with their families at the
end of the day. Abandoned children are those who have
been left to live on the streets and have no contact with
their family.
The street children and youth are commonly referred
to as “Khate” in Nepali, and they are known to roam
around in particular areas of the city, where they engage
in begging and loitering. A previous study [3] estimated
the national population of street children in Nepal at
about 5000; of these, 500–600 are thought to reside in
Kathmandu. There has been no official census carried
out on the population of street children in Kathmandu
for the last decade.
There are approximately 71,250 people living with HIV
and AIDS in Nepal and the estimated national HIV preva-
lence rate is 0.39% [4]. The risk of HIV infection among
children and adolescents, especially those living on the
streets, may be especially high due to their marginalized
social and economic situations, as well as the existence of
commercial sex and exchange sex (for food, shelter and
other needs), along with intravenous drug use and other
high risk behaviors in this population [5]. However, there
has been no official study carried out to ascertain the ac-
tual prevalence of HIV infection in this population.
The National HIV & AIDS Strategy (2006–2011) [6]
developed by the National Center for AIDS and STI
Control, Government of Nepal, defines Intravenous
Drug Users (IDUs), Men having sex with Men (MSM),
Male Sex Workers (MSWs), Female Sex Workers
(FSWs), Migrants, and Spouses of Prison inmates as
the Most At-Risk Populations (MARPs) for developing
HIV/AIDS. Similarly, young adults, uniformed service
men and women, street children, and trafficked girls
are categorized as At Risk Populations (ARPs) as per
the government of Nepal, National HIV/AIDS Strategy
(2006–2011) [6]. The street children and youth of Nepal
may be vulnerable to sexual abuse and exploitation, such
as pedophilia. The probability of these children and
youth becoming involved in commercial sex and inject-
ing drug use is high, which may increase their risk of
HIV infection [5].
The true prevalence of HIV and other sexually trans-
mitted diseases among street children in Nepal is vir-
tually unknown, while information on behavioral risks
in this population is non-existent. Worldwide, IDU
accounts for 30% of HIV infection [7]. Because many of
the street children and youth engage in intravenous drug
use [8,9], transmission of HIV in this population is
expected to be high. Unprotected sex, usually as ex-
change sex, is known to be common among street chil-
dren worldwide [5] and may also be the case for street
children and youth of Kathmandu. Furthermore, there
are certain other behavioral risk factors (BRFs) which are
suspected to play a role in HIV transmission among
street children and youth. These include group sex, sex
with male and female sex workers, anal sex, alcohol use/
abuse, and glue sniffing, all of which may play a role in a
street child becoming exposed to and potentially infected
with HIV [10]. This study was designed to assess HIV
prevalence in a sample of street children and youth from
Kathmandu, as well as the BRFs associated with HIV in-
fection in this population.
Methods
Study Sampling
There are an estimated 500–600 street children and
youth living on the streets of Kathmandu [3]. The study
sample included street children in the age range of 11–
16 years, and youth in the age range of 17–24 years. A
sample of 251 street children and youth were recruited
for the study, based on purposive sampling frames devel-
oped within each selected cluster, targeting 10 streets of
Kathmandu using information gathered through Focused
Group Discussion (FGD); consultation with group lea-
ders of the street children helped ensure an equal sam-
pling probability across the 10 streets. Based on initial
information gathered from FGDs, two to four group lea-
ders from among the street children were selected as the
main seeds. The seed leaders’ main referral list of study
participants was used for random sampling. Only street
children and youth in the selected areas who had lived
on the streets for more than 3 months and did not return
home at end of day were recruited for the study (children
of the street and abandoned children). Children who
were 11 years of age or less were not recruited due to
concern about their ability to provide informed consent.
Youth above 24 years of age who were street children
and youth group leaders participated in the interview but
were not recruited into the study; data of the group lea-
ders over the age of 24 were not included in the analyses.
The study team consisted of field researchers who have
had experience working with the street children of
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the population of street children to encourage and facili-
tate the participation of study subjects.
Data collection
The survey interviews were conducted in confidential
settings by the field researchers using a questionnaire
developed in the Nepali language. Data on the demo-
graphic, social, economic and living conditions of the
street children and youth were collected by means of a
structured KABP (Knowledge, Attitude, Behavior and
Practices) survey questionnaire designed for this study.
A blood sample was collected from all study subjects by
trained phlebotomists and transported the same day to
the laboratory facility of Intrepid Nepal Pvt., Ltd. for
serological testing (November 2008-June 2009). Add-
itional qualitative information was also gathered through
FGDs conducted by trained field researchers.
The survey questionnaire and FGD guides were devel-
oped and pretested for accuracy and effectiveness in an
adjoining town, which was not part of the sampling area.
The tools were approved as part of the overall proposal
approval process by the Nepal Health Research Council
(NHRC), the ethical regulatory body of Nepal that
insures the protection of human subjects in research.
Written and/or verbal consent was obtained from all
participants prior to the survey interview and blood
sampling. Pre- and post-test counseling were done by
trained counselors. The serological test results were dis-
tributed to participants in a confidential setting at a Vol-
untary Testing and Counseling Center (STI and AIDS
Care and Treatment Services, Kathmandu, Nepal) where
participants were able to receive comprehensive HIV
and STI related services, if desired.
Data were collected on general demographic and fam-
ily status, education, medical and health- related issues,
sexual behaviors, drug injecting behaviors and other
drug use, knowledge and awareness of HIV and AIDS,
and media habits. Male and female participants were
interviewed by investigators of the same gender. All
interviews were conducted in quiet, private areas
designed to make the participant feel comfortable.
Altogether nine focus group discussions (FGDs) were
held. Each group consisted of eight street children and
youth participants. In FGDs, the participants provided
information about life on the streets of Kathmandu and
their knowledge and behavior related to HIV vulnerabil-
ity; this greatly helped us understand the overall situ-
ation of street children and youth of Kathmandu and
develop the survey questionnaire for this study.
Serological testing
HIV serological testing was carried out using the WHO
evaluated Enzyme Linked Immuno-Absorbent Assay
(ELISA) (HIV1-2 ELISA Diagnostic Kit, Shanghai Kehua
Bio-Engineering Co., Ltd.) at the laboratory facility of In-
trepid Nepal Pvt., Ltd. Tests were performed using the
WHO recommended algorithm for HIV testing and
screening. All samples were tested in triplicate with
ELISA. If the first test result was positive a second
ELISA test was performed on that sample. If the second
result was positive, further testing was not carried out,
and the test result was considered “Confirmed Positive.”
If the second test result yielded negative results, a third
test was carried out as a “tie breaker.”
Statistical analysis
Tests of association between the categorical/descriptive
variables and HIV status were investigated via Fisher’s
exact test and were applied separately in males and
females; odds ratios and confidence limits were calcu-
lated to assess strength of associations. Association be-
tween the quantitative variables and HIV status was
investigated by the two sample t-test and logistic regres-
sion was used to conduct multivariate analyses. In the
multivariate logistic regression analyses, a fully saturated
model was first established by including all the variables
having a p-value<0.1 in the univariate tests. The satu-
rated model was then simplified by a backwards elimin-
ation stepwise procedure, using 0.05 as the p-value
elimination threshold.
Because age was strongly and significantly associated
with several other risk factors, we included these risk
factors and excluded age itself in the fully saturated
model, which resulted in a final model that included fre-
quency of drug injection in the past month, and number
of individuals involved in group sex (Table 1). All ana-
lyses were carried out using R, an open-source freely
available programming language and environment for
statistical computing [11].
Results
A total of 251 street children and youth aged 11–24
were surveyed; 19 of these subjects were positive for
HIV, yielding an overall prevalence of HIV infection of
Table 1 Multivariate analysis of high risk behaviors
leading to HIV infection among the Street Children and
Youth of Kathmandu, Nepal
OR (95% CI) P
Frequency of drug
injection in last month
Never 1.0 (Ref)
Sometimes 8.47 (1.27, 56.35) 0.03
Weekly 46.32 (8.19, 261.95) <0.001
Number of individuals
involved in group sex
0 1.0 (Ref)
2~4 6.54 (1.38, 31.01) 0.02
> 4 0.36 (0.041, 3.23) 0.36
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the estimated HIV prevalence of the general population
of Nepal at 0.39% [4].
Our sample of street children in Kathmandu consisted
of mostly males (95% or 238: See Table 2). Please note
that because the sample of females was so small (n=13)
and because the behavioural risk factors for girls are
likely to be different from those for boys, we conducted
separate analyses for girls and boys (see Table 2). The re-
mainder of this report will focus on the results for the
males surveyed, as our small sample of females is un-
likely to be representative and lacks power for statistical
testing.
Nearly half the male children and youth interviewed
(48%) had been living on the streets for more than
5 years and the majority had living parents (63%),
while some (11%) reported that both parents were
deceased. Nearly half the male participants (48%) left
home when they were between 6 and 11 years old,
while 24% were younger than 6 when they left home.
Some level of formal education had been attained by
80% of the male children and youth interviewed (and
only 62% of the females), with 14% of the males
reporting to have studied until at least grade 5. Among
boys with no formal education, HIV prevalence (11%)
was significantly higher than among those with some
education (5.8%). It is noteworthy that among the 5/13
girls with no formal education, 60% (3/5) were HIV
positive, while none of the 8 girls with some education
were infected.
The vast majority of the male children and youth
(94%) reported to have had vaginal intercourse; 64% of
those boys had their first sexual intercourse between the
age of 12 and 16 years while 24% first experienced sexual
intercourse before age 12. Anal sex was experienced by
39% of the boys and 61% of the boys interviewed had
had sex with a female sex worker while 12% had had sex
with a male sex worker. Furthermore, 37% of the boys
Table 2 Univariate analyses on behavioural risk factors leading to HIV infection on the street children and youth of
Kathmandu, Nepal
Variable Male (N=238) Female (N=13)
HIV+ HIV- Univariate HIV+ HIV- Univariate
OR (CI) p-value p-value
Age (mean) 21.2 15.9 1.7 (1.4, 2.0) <0.001 22 18.5 0.13
Formal education Yes 11 180 1.0 (Ref) 0 8
No 5 42 1.9 (0.50, 6.5) 0.32 3 2 0.035
Alcohol Use No 8 55 1.0 (Ref) 0 4
Yes 8 167 0.33 (0.12, 0.92) 0.03 3 6 0.50
Sniffing Glue No 6 43 0 6
Yes 10 179 0.40 (0.12, 1.4) 0.11 3 4 0.19
Intravenous Drug Use No 2 164 1.0 (Ref) 1 7
Yes 14 57 20 (4.4, 185) <0.001 2 3 0.51
Ever shared syringe for drug injection No 2 167 1.0 (Ref) 1 7
Yes 14 53 22 (4.8, 203) <0.001 2 3 0.51
Frequency of drug injection in last month Never 2 164 1.0 (Ref) 1 7
Sometimes 3 27 9.1 (1.5, 57) 0.02 0 1
Weekly 10 26 32 (6.5, 152) <0.001 2 1 0.24
Subject has regular sex partners No 6 126 1.0 (Ref) 1 2
Yes 10 95 2.2 (0.70, 7.7) 0.19 2 8 1.0
Number of non-regular sex partners within
a month of interview
None 6 126 1.0 (Ref) 1 2
1 2 15 2.8 (0.52, 15) 0.23 0 2
> 1 8 80 2.1 (0.70, 6.3) 0.18 2 6 1.0
Subject participates in group sex No 9 141 1.0 (Ref) 0 7
Yes 7 81 1.4 (0.41, 4.3) 0.60 3 3 0.070
Frequency of anal sex Never/Rarely 10 138 1.0 (Ref) 1 5
Sometimes/Frequently 6 84 0.99 (0.28, 3.1) 1 2 5 1.0
Data for this integarted bio-behavioral HIV study were collected from 251 street children and youth of Kathmandu, Nepal from November, 2008 through June,
2009.
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in group sex with four or more participants. Many of the
street children admitted to having sexual partners other
than their regular partners (44% of male participants),
and more than 37% of the boys reported having had sex-
ual intercourse with more than 1 partner other than
their regular partner in the last month alone. Regular
use of condoms appeared to be low in the majority of
the street children and youth who were sexually active,
with 59% responding that they did not regularly use con-
doms during sexual intercourse. A total of 87% of the
boys reported they had not used condoms during their
last sexual encounter despite the fact that 97% reported
to have heard of HIV/AIDS, and 91% reported to un-
derstand that unsafe sexual practices can lead to HIV in-
fection (data not shown). The vast majority (91%)
interviewed stated that they were aware such unsafe sex-
ual practices put them at increased risk of contracting
HIV. However, none of these sexual behaviours signifi-
cantly discriminated between cases with HIV infection
and non-cases.
Thirty percent of this sample of male street children
(and 38% of the females) were self-reported intravenous
drug users and 20% (14/71) of male IDUs were HIV
positive (p<0.001), (as were 2/5 or 40% of female IDUs)
(Table 2). Boys reporting occasional injection drug use
were 9 times more likely to be HIV positive than never
users, while weekly drug injectors were at 32 times the
risk of non-users. Among the male IDUs, 28% shared
needles with their peers and 21% of those sharing
needles were HIV positive (OR=21.7; p<0.001).
A significant, but unexpected association was identi-
fied between alcohol consumption and HIV status
among the boys in the univariate analyses. Alcohol use
appeared to be protective, conferring about 1/3 the risk
of HIV infection as compared to non-drinkers. Alcohol
use was uncorrelated with IDU (data not shown).
Multivariate analysis
In the final multivariate model, which included only the
data on boys, number of individuals involved in group
sex was a significant risk factor, controlling for drug in-
jection frequency, and was associated with a 6.5-fold
increased risk for the boys who endorsed having 2–4
group sex partners as compared with boys who did not
participate in group sex.
Intravenous drug use remained a very strong risk fac-
tor in the multivariate analyses. The odds of HIV infec-
tion were nearly 9 times greater (OR=8.5; 95% CI: 1.3,
56.4) among boys who ‘sometimes’ injected drugs com-
pared to those who never injected, adjusted for number
of group sex partners, while the risk increased to over
46 times that of non IDUs (OR=46.3; 95% CI: 8.2, 262)
for the boys who injected drugs at least weekly, adjusting
for group sex exposure. Alcohol use was not a significant
predictor of risk in the multivariate model.
Discussion
This study, the first of its kind in Nepal, was designed to
a) assess the HIV status of a pilot sample of street chil-
dren and youth of Kathmandu and b) identify risk fac-
tors associated with HIV infection among these children
and youth. The serological tests revealed an HIV preva-
lence rate of nearly 8% among the sample of street chil-
dren and youth surveyed. This is nearly 20 times greater
than the estimated HIV prevalence of 0.39% for the gen-
eral population of Nepal [4]. A similar study carried out
in India reported a prevalence rate for HIV infection of
1% in street children of Kolkata [12].
We found significant associations between HIV status
and intravenous drug use, and sharing needles. Further-
more, frequency of drug injection was a highly signifi-
cant predictor with a dose–response relationship; while
the risk of HIV infection increased nearly 9-fold among
those who occasionally injected drugs, it rose to more
than 46 times the baseline risk of those who never
engaged in IV drug use for those injecting on at least a
weekly basis. These results are similar to findings from
other studies where IDUs have been statistically linked
to HIV [13]. However, this sample may be unique in
that, unlike many/most studies of HIV risk factors for
children and youth, it was characterized by a fairly high
prevalence of drug injection behaviour, involving 30% of
boys and 38% of girls.
In addition, both age and number of group sex part-
ners were found to be independent risk factors for HIV
infection among this sample of street children of Kath-
mandu. As noted above, and in Table 3, age was both
significantly associated with the outcome, HIV infection,
and significantly associated with several of the other pu-
tative risk factors, or exposures, thus meeting the
requirements for the classical definition of a confounder,
thus we cannot rule out the possibility that age may act
as a modifier of some of these other risk factors. Boys
engaging in group sex with 2–4 partners carried a more
than 6-fold increased risk for HIV infection.
Potential Weaknesses of the Study
We have concerns regarding the validity of some of the
answers given by the children on questions that were
especially sensitive; the children may not have always
provided accurate responses, as the stigma associated
with HIV is high. A study carried out on children
affected by AIDS in Nepal reported that children
reported increased fear and discomfort associated with
their HIV status being known in the community [14].
As a result, it may be assumed that street children and
youth may not always have been forthright when
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condom use and anal and group sex. This may be one
reason why this study did not find a clear correlation
between condom use or anal sex and HIV, although un-
protected anal sex with multiple sex partners has been
linked to increased incidence of HIV in adults in prior
research [15].
Program Intervention
The concerned stakeholders, including UNICEF/Nepal,
were presented with the findings of the study. Participat-
ing NGOs and government agencies that have harm re-
duction programs targeted to street children and youth
participated in the dissemination event. Some of the
NGOs pledged to work on HIV prevention and aware-
ness in this population, including the initiation of HIV
service oriented programs.
Conclusions
This sample of street children and youth of Kathmandu
has a nearly 20-fold higher prevalence of HIV infection
than the general population of Nepal (0.39%). The chil-
dren and youth engage in a number of high risk beha-
viours, including intravenous drug use and sharing
needles, putting them at a significant risk of contracting
HIV and other sexually transmitted infections. Lack of
formal education was a risk factor, albeit not the stron-
gest one, highlighting the need for more education and
prevention outreach in a population where formal edu-
cation is not compulsory and illiteracy is even now, not
uncommon.
If this male sample can be used as an indicator of risk
among the rest of the street children and youth of Kath-
mandu, then many of these children are vulnerable and
at high risk for HIV infection. Among the most vulner-
able street children and youth, those who inject drugs
and share needles, there is a danger of increased preva-
lence of HIV infection without targeted interventions for
this at-risk group. Although a much larger study would
be required for a more comprehensive picture of the
problem throughout Nepal, we hope the findings of this
study will raise awareness among concerned health pol-
icy makers and ultimately lead to effective intervention
programs to address the high prevalence of HIV infec-
tion among the street children and youth of Kathmandu
before it becomes an epidemic.
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